Effects of estrogen on gene expression in chick oviduct. The role of chromatin proteins in regulating transcription of the ovalbumin gene.
Histones, extractable non-histone proteins, and a tightly bound non-histone protein DNA complex were fractionated from chromatins which were isolated from estrogen-stimulated and hormone-withdrawn chick oviducts. Reconstitution of homologous constituents was performed and RNA was transcribed from these reconstituted chromatins using Escherichia coli RNA polymerase. DNA complementary to ovalbumin mRNA was then used as a hybridization probe to estimate the concentration of ovalbumin messenger RNA sequences in these in vitro transcripts. Our results demonstrated that 0.011% of the in vitro RNA transcripts produced from reconstituted estrogen-stimulated chromatin was ovalbumin mRNA sequences as compared to 0.0015% obtained for reconstituted hormone-withdrawn chromatin. Thus, the ratio of ovalbumin mRNA sequences in the in vitro transcripts of reconstituted stimulated and withdrawn chromatins was 8 to 1, identical with the value obtained from native estrogen-stimulated and hormone-withdrawn chromatins. Furthermore, the number of initiation sites for RNA synthesis on reconstituted and native chromatins are indistinguishable. Thus, the specificity of transcription of isolated chromatins appears to be conserved upon dissociation and fractionation of the chromatin proteins followed by reconstitution of these constituents to DNA. The effect of chromatin proteins on gene expression was further examined by reconstituting components from different development stages. Reconstitution of extractable non-histone proteins from estrogen-stimulated chromatins to tightly bound non-histone protein. DNA complexes from hormone-withdrawn chromatins resulted in the synthesis of a substantial amount of ovalbumin mRNA sequences. Conversely, when extractable non-histone proteins from withdrawn chromatins were reconstituted to tightly bound non-histone protein DNA complexes from estrogen-stimulated chromatins, very low levels of mRNAov sequences were detected. In contrast, interchange of the histones and tightly bound non-histone protein DNA complexes from hormone-withdrawn and estrogen-stimulated chromatins during reconstitution did not affect the level of mRNAOV sequences produced. Therefore, the extractable non-histone proteins of chromatin appear to be extremely important in regulating specific gene expression.